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a wnnk.e reducing ac«,v e . which is made up of a, effective arnounn o ^^^^tof. and results a Loss Modulus Difference , 
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WRINKLE REDUCING COMPOSITION 



5 



TECHNICAL FIELD 
The present invention relates to fabric care compositions and to a method for 
10 treating fabrics in order to improve various properties of fabrics, in particular, 
reduction or removal of unwanted wrinkles 

BACKGROUND OF THE INVENTION 
WrinkJes in fabrics are caused by the bending and creasing of the textile 
material which places an external portion of a filament in a yarn under tension while 
15 the internal portion of that filament in the yarn is placed under compression 
Particularly with cotton fabrics, the hydrogen bonding that occurs between the 
cellulose molecules contributes to keeping wrinkles in place The wrinkling of fabric, 
in particular clothing, is therefore subject to the inherent tensional elastic deformation 
and recovery properties of the fibers which constitute the yarn and fabrics 
20 In the modern world, with the increase of hustle and bustle and travel, there is 

a demand for a quick fix which will help to diminish the labor involved in home 
laundering and/or the cost and time involved in dry cleaning or commercial 
laundering. This has brought additional pressure to bear on textile technologists to 
produce a product that will sufficiently reduce wrinkles in fabrics, especially clothing, 
25 and to produce a good appearance through a simple, convenient application of a 
product 

The present invention reduces wrinkles from fabrics, including clothing, dry 
cleanables, and draperies, without the need for ironing. The present invention can be 
used on damp or dry clothing to relax wrinkles and give clothes a ready to wear look 

30 that is demanded by today's fast paced world The present invention also essentially 
eliminates the need for touch up ironing usually associated with closet, drawer, and 
suitcase storage of garments 

When ironing is desired however, the present invention can also act as an 
excellent ironing aid. The present invention makes the task of ironing easier and 

35 faster by creating less iron drag When used as an ironing aid, the composition of the 
present invention produces a crisp, smooth appearance similar to that of spray starch 



BNSDOCID <WO 9€!5309A2 l > 



WO 96/15309 



PCT/LS95/ 14030 



ironing aids without the dr\ residue or flaking that occurs with typical spray starch 
ironing aids 

An additional benefit of the composition of the present invention is an in-wear 
wnnkie control benefit The composition of the present invention can help to prevent 
5 future wrinkJes from forming in the fabnc even after the fabric has been through a 
wash cycle 

SUMMARY OF THE INVENTION 
The present invention relates co a wrinkle reducing composition, compnsine 
A a -wrinkle reducing active, comprising 
1 0 1 an effective amount of silicone, 

2 an effective amount of film-forming polymer, and 
B a liquid earner, and 
wherein said wnnkie reducing active is substantially free of starch, modified starch, 
and mixtures thereof, and wherein said wnnkie reducing composition results in a 
15 Loss Modulus Difference, as described hereinafter, of greater than about 3.3 x 10 7 
Pascal on fabnc and/or a Durable Press Grade of from about 3 .3 to about 4 8 on 
fabric 

DETAILED DES CRIPTION OF THE INVENTION 
The present invention relates to a wrinkle reducing composition, compnsing 
20 A a wrinkle reducing active, compnsing: 

1 an effective amount of silicone, 
2. an effective amount of film-forming polymer, and 
B a liquid carrier; and 
wherein said wrinkle reducing active is substantially free of starch, modified starch, 
25 and mixtures thereof, and wherein said wrinkle reducing composition results a Loss 
Modulus Difference of greater than about 3.3 x 10 7 Pascal on fabric 
A WRINKLE R EDUCING ACTIVES 

I SILICONE 

The present invention, in one aspect, uses silicone to impart a lubneating 
30 property or increased gliding ability to fibers in fabnc, particularly clothing 

Any type of silicone can be used to impart the lubricating property of the 
present invention however, some silicones and mixtures of silicones are more 
preferred. The word "silicone" as used herein refers to emulsified silicones, including 
those that are commercially available and those that are emulsified in the 
35 composition, unless otherwise described Some non-limiting examples of silicones 
which are useful in the present invention are Non-volatile silicone fluids such as 
polydimethylsiloxane gums and fluids, aminosilicones, reactive silicones and 
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phenylsiiicones More specifically, materials sjch as polyalkyl or polyaryl silicones 
with the following structure 



I 

R 



R 

i 



1 



A — Si — O— Si — O— Si — A 



I 

R 



R 



The alky! or aryl groups substituted on the siloxane chain (R) or at the ends 
5 of the siloxane chains (A) can have any structure as long as the resulting silicones 
remain fluid at room temperature Preferably, the silicones are hydrophobic, are 
neither irritating, toxic, nor otherwise harmful when applied to fabric or when they 
come in contact with human skin, are compatible with other components of the 
composition, are chemically stable under normal use and storage conditions, and are 
10 capable of being deposited on fabric 

The R group preferably is a phenyl, a hydroxy, an alkyl or an aryl The two 
R groups on the silicone atom can represent the same group or different groups 
More preferably, the two R groups represent the same group preferably, a methyl, an 
ethyl, a propyl, a phenyl or a hydroxy group q is preferably an integer from about 7 
1 5 to about 8,000 

M A" represents groups which block the ends of the silicone chains Suitable A 
groups include hydrogen, methyl, methoxy, ethoxy, hydroxy, propoxy, and aryloxy 
The preferred silicones are polydimethyl siloxanes; more preferred silicones are 
polydimethyl siloxanes having a viscosity of greater than about 10,000 centistokes 
20 (est) at 25°C, and a most preferred silicone is a reactive silicone, i.e., where A is an 
OH group 

Suitable methods for preparing these silicone materials are disclosed in U S 
Pat. Nos. 2,826,551 and 3,964,500, incorporated herein by reference Silicones 
useful in the present invention are also commercially available Suitable examples 
25 . include silicones offered by Dow Corning Corporation. 

Other useful silicone materials include materials of the formula 
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15 



1 CH 3 
H04-Si— o 



OH 

SiO— 



(CH 2 ) 3 



-H 



x | NH 



(CH 2 ) 2 
NH, 



J y 



wherem x and y are integers which depend on the molecular weight of the silicone 
the v.scos.ty bang from about 10,000 (est) to about 500,000 (est) at ^5°C This 
matenal is also known as "amodimetrucone" Although silicones with a hish number 
e g . greater than about 0 5 millimolar equivalent of amine groups can bemused thev 
are not preferred because they can cause fabric yellowing 

Other silicone materials which can be used, but are not preferred, correspond 
to the formulas 

(R 1 )aG 3 -a-Si-(-OSiG 2 MQSiGbCR 1 ) 2 -b)m-0-SiG 3 . a (R 1 ) a 
wherem G ,s selected from the group consisting of hydrogen, phenyl, OH and/or C, - 
C 8 alkyl. a denotes 0 or an integer from l to 3; b denotes 0 or 1 , the sum of n + m 
» a number from 1 to about 2,000; Rl is a monovalent radical of formula CM-yJL 
m which p is an integer from 2 to 8 and I. is selected from the group consisting of 
-N(r2)CH 2 -CH 2 -N(r2) 2 , K 
-N(R2) 2 , 

-N*(r2) 3 A - ; an d 
-N + (R 2 )CH 2 -CH 2 N- ( -H 2 A" 

wherem each R 2 is choseR from the ^ consistmg of hydrogeiv pheny , ^ a 
saturated hydrocarbon radical, and each A" denotes compatible anion, eg. a halide 

inn nnA 



20 ion, and 



25 



wherein 



Z = 



CH 3 CH 3 CH 3 CH 3 
R3-N -Z— (SiO^— Si— Z-N-R 3 - 2CH 3 COO ' 
CH 3 CH 3 CH 3 CH 3 

OH 
I 

-CH 2 -CH-CH,-0— (CH,)3-~ 



R 3 denotes a long chain alkyl group, and 
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f denotes an integer of at least about 2 

In the formulas herein, each definition is applied individually and averages are 



included 



Another silicone material which can be used, but is not preferred, has the 



5 formula 



(CH 3>3- 



-Sh 



CH 3 
O— Si — 



CH 3 



CH 3 



-O— Si- 
I 



(CH 2 ) 3 
NH 
I 

(CH2) 2 
NH 2 



-OSi(CH 3 ) 3 



m 



wherein n and m are the same as before. 

Alternatively, the silicone material can be provided by a single material 
Examples of such materials are copolymers having siloxane macromers grafted 

10 thereto, which meet the functional limitations as defined above That is, the non- 
silicone backbone of such polymers should have a molecular weight of from about 
f.,000 to about 1,000,000, and the polymer should have a glass transition temperature 
(Tg), i.e., the temperature at which the polymer changes from a brittle vitreous state 
to a plastic state, of greater than about -20°C This material is not preferred when 

] 5 the carrier is more than about 95% water 

The silicones used in the present invention typically have a viscosity of from 
about 1,000 (est) to about 2,000,000 (est), preferably from about 1,000 (est) to 
about 1,500,000 (est), more preferably from about 1,000 (est) to about 1.000,000 
(est). 

20 When silicone is present, it is present at least an effective amount to provide 

" lubneation of the fibers, typically from about 0.1% to about 4.5%. preferably from 
about 0 2% to about 4.0%, more preferably from about 0 3% to about 3 0%, by 
weight of the composition Silicones present at levels higher than about 4 5%. by 
weight of the composition are not preferred because they can cause o.l spots to 

25 appear on the fabric. 

II FTI .M-FORMTNG POLYMER 

The present invention, in one aspect, uses film-forming polymer to impart 
shape retention to fabric, particularly clothing Any type of film-forming polymer can 
be used to impart shape retention however, some film-forming polymers are more 
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15 



20 



25 



30 



pre.erred The film-formmg polymer, useful ,„ ,he presen, mvenuon are composed 
°<™— Some nonhmmng examples of monomers whlch ca „ be ^ 
ne ftlm-formmg polymers or ,he present mvent.on include ad,p,c acd ethenvl 
ormamrde. diethylene tnatmne. vinyl amtne. acryhc acd. me,hacvl,c add V N. 
d.memylacrylarmde. N-t-buty, acrvlamtde; maleic acid, malerc arurvdnde. and",,, 
af esters cro.onrc acid. uacorrrc acd. acrylarmde, acrv.are alcohol, 
hydroxyethy merhacrylare. v,„y, pyrrolrdom, vinyl e.her, .such as merhv, v,n , 
erher). malermrdes. vtnyl pyridme. vtnyl .midazole and othe , „ y 
heterocychcs. s.vrene sulfonate. al,yl alcohol, viny, alcoho, (produced by the 
hydrolysts or vtnyl acerate after polymerization,, vmyl caprolactam. acrvl c or 
methacryhc acd esters of 0,-0,8 alcohols, such as methanol, ethanol. ,-propano, 
2-propa„ol. ,-bu,a„ol. 2-m«hyl-,.propanol. ,-pemanol, 2-penranol. 3-penrano, 2- 
methyl- -butanol. ! -methyl- 1-bu.ahol. 3-methyl-l-butanol. 1 -methyl- l-pentano, 
metny -.-penrano,, 3-me,hyl- 1 -pemapol. r-butam,!, cyclohexanol. neodecanol ' 2- 
e^.-l-buunol. 3-hep.anol. ben2yl 6 . methy| . | . ' 

-hexano. W-dimethyl-l-hexanol. 3.5.5-,nm«,hyl-,-hexanol, ,-decanol. and the 
ttt tne alcohols havtng from about .-,8 carton atoms with the average number of 
carbon atoms betng from about 4,o about 12. sryrene. polystyrene macromer vmvl 

■TuMsJ '"I 0 "".:' V " ,y,idene Ch, ° nde - PrOP '° na,e ' "P-merhylstvrene. 

m« T; T ' Cyd0he!adiCTC - «M«ne; propyl, vmvl toluene 
me.hoxy ethyl methacylate, and rn.xn.res thereof Preferably. sa,d monomers are 
seleced from ,he group consisrtng of vmyl alcohol, vinylpyrroiidone. acrylic ac , d 
dtmethylanunoethyi memacrylare. ethyl achate, methyl methacrylate. merhacrvlic 
acd, dtethylenetriamine. vinyl pyridine, adipic acid, and mixtures thereof 

Preferably, said monomers .bnrt homopolymers and/or copolymers (i e ,he 
ft m-fonrnng polymer) havtng a glass .ration temperature (Tg) of from abou, 
-20 C to abou. .50-C. preferably from abou, -10°C to abou, .50-0. more preferablv 
from about OX to abou, 80°C Preferably satd film-forming poiymer is soluble 
andA>r dtsperstble in water and/or alcohol Said Slm-formrng polymer preferablv has 

' ™ » We,8ht * " "** ab ° U ' 50 °' ^ Preferabl ^ ftom *°« '•«» to abou, 
-.000,000. mos, preferably from abou, 5,000 ,o about 1,000,000 

Some non-limiting examples of homopolymers and copolymers whtch can be 
used as the film-forming polymers of the present invention are: adip.c acd 
dimethylammohydroxypropyl diethylenetriamme copolymer adip,c 



acid 



epoxypropy, diethylenetnamxne copolvmer 

polyC^nylpyrrolidone/dimethylanunoethyl methacrylate), polyvnnyl alcohol 
polyv.nylpynd.ne n-oxide. methacryloyl ethyl betaine / methacrvlates copolymer' 
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ethyl acrylate / methvl methacrylate / methacryhc acid / acrvlic acid copolymer, 
polyamine resins, and polyquaternary amine resins; poly(ethenylformamide), 
poly(vinylamine) hydrochloride, poly(viny! alcohol-co-6% vinylamine), poly( vinyl 
alcohol-co-12% vinylarrune), poly( vinyl alcohol-co-6% vinylamine hydrochlonde), 
5 and poly( vinyl alcohol-co-12% vinylamine hydrochloride) Preferably, said 
copolymer and/or hornopolymers are selected from the group consisting of adipic 
acid / dimethylaminohydroxypropyl diethylenetriamme copolymer, 
poly(vinylpyrrolidone/dimethylaminoethyl methacrylate), polyvinyl alcohol, ethyl 
acrylate / methyl methacrylate / methacryhc acid / acrylic acid copolymer, 
10 methacryloyl ethyl betaine / methacrylates copolymer; polyquaternary amine resins, 
poly(ethenylformamide), poly(vinylamine) hydrochloride; poly(vinyl alcohoi-co-6% 
vinylamine); poly( vinyl alcohol-co-12% vinylamine), polyvinyl alcohol-co-6° o 
vinylamine hydrochloride), and poly(vinyl alcohol-co-12% vinylamine 
hydrochloride). 

15 The film-forming polymer of the present invention is present at least an 

effective amount to provide shape retention, typically from about 0.1% to about 
4.5%, preferably from about 0.2% to about 3%, more preferably from about 0 3% to 
about 2%, by weight of the composition Polymer levels higher than about 4 .5%, by 
weight of the composition, are not preferred due to the fact that an undesirable 

20 stiffness in the fabric can occur at these higher levels. 

Ill SILICONE AND FILM-FORMING P OLYMERJvlIXTURE 

The wrinkle reducing active of the present invention, in the preferred aspect, 
comprises a mixture of the silicone and the film-forming polymer which together 
produce specific filming characteristics on fabric The filming properties of the 

25 wrinkle reducing active on the fabric are measured using Dynamic Mechanical 
Analysis (DMA) with the Perkin Elmer DMA 7 in tangential fiber extension 
geometry Differences found in the Loss Modulus measurement of composition on 
fabric correlates with the Durable Press Grades (AATCC Method #124), hereinafter 
'DP grades", for garment appearance after treatment with the compositions of the 

30 present invention 

A Dynamic Mechanical Analys is 

Accordingly, in another preferred aspect, the invention comprises using 
Dynamic Mechanical Analysis, as described hereinafter to identify acceptable active 
mixtures A more detailed discussion of Dynamic Mechanical Analysis can be found 

35 in "Anelastic and Dielectric Effects in Polymeric Solids/ N G McCrum, B E Read, 
and G Williams, incorporated herein by reference 
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25 
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35 



unde U T DMA - r,KC " OS ' ;al <"° P <™ ° f «npo*on. can be measured 
under osc.llanng load us.ng diffenng geometnes ,ex,ens,onal. parafle, ,hree 7™ 
^ng and cannlever, and measuremen, .echoes ..^^ J. £ £ ° ' 

5 meld 7 CrM ' rK ° VCr> ' " reSS SCan ' TkC D >">™ A-lvs,s 

rang«Miai fib * ""^ 3 ^ ^ ° f ^ » • -arch in a 

".genua! fiber exnens.on geome,ry and morutonng ,he change in ,he fabric s abilrrv 
.0 dampen ,he appl.ed s,ress over „me „ the samp.e dnes on ,he surface DMA 
measures ft. Loss M„du,us (energy ,oss> over rime as ,he we, fabnc dnes £ 
reported q uan,„ y is ,he Loss Modulus Difference (LMD), ,he value for ,he dry fabnc 
> m,nus t he vaH,. for ,he we, fabnc ., is ca(cu,a,ed as an average vaiue over I f" 
.he „er and ^ fabnc pon.ons of rhe nun Larger values of LMD corre,a,e , T 8 

2 h", 7 Samm ™ S ' ne « m « •» <° derermme'rhe 

operability of many compositions 

B E ^w*.Char.acieristi^iL^^ 

The Loss Modulus Parameler represents viscous loss, the ability of the 
-mole to adtus. to app.ied stress through energy absorption in the form of l ecu|ar 

~r N °* '° ' ,m,rtd bV " * - - compositions Z „ 

he fabnc. they ,rans,„on from a very low varsity ,i, uid ,„ . film wth bo[h ^ 

and viscous propert.es The composition, ability to flow, m a molecuiar sen 
mfluences the properties of the resulting coverage on the fabnc fibers Composes 

fabnc * * mai " U " U "« "» *»* - the 

Specifically, the compositions of the present mvention are tested as follows 
A 5 3nun x 20mn, swatch of .00% cotion broadcloth is mounted in extens.onal 
geometry ,„ a Peridn E.mer DMA 7. availaMe from Parian Etaner Corp 
■mportan, to Keep the swatch centered aod square to the geometry. TyprcTlly from 
about ,0 mtcroBters .o .boo, 25 mrcroliters. preferably front about ,5 nLl.Iers , 
about 25 nacrolners. more preferably from abou, 20 m croli,ers ,o abou, V 
nucrotaers, m ,hree equal aflquots. of a liquid samp.e of the composit.on is apphed 
usmg a m,crol„„ p,pe,t. ,„ , way so as no, ,o overwe, the swa,ch or cause liquid ,o 

swa,°ch h „ '' " Prefer2b " '° SlmPle »°™°" <>' «" 

swatch and aflow „ ,„ w,ck down ,he swa,ch Once the sample is apphed. no lon.er 

■nan 2 nunutes are allowed ,o elapse before ,he run begins The sa m p,e he.gh, is read 

,ns,rumen,aj|y; the stress values for analysis are set. JOOmN for static stress 450mN 

for dynanuc test, and 1,0% .ension. ,he funtac. is ra,sed; ,he tempera.ure is 

allowed ,o equihbrate. and the run is begun Typically, the analysrs ,s run a, a 



to 
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temperature of from about 20°C to about 30°C After the run, the data is smoothed 
using the Standard Smooth Routine in Change Curvetype® software to calculate the 
average wet and dry fabric ranges, this software accompanies the Perkin Elmer DMA 
7 A table is made of data points in the Select Calc® software, accompanying the 
5 Perkin Elmer DMA 7, starting at time 0.0 minutes with 0 7 minute increments The 
values corresponding to times 2.8-7.7 minutes are averaged for the wet region, and 
25.9 - 29 4 are averaged for the dry region LMD is the dry region minus the wet 
reg*on Times can vary somewhat with each instrument and calibration, therefore, 
time are typically averaged over 4 to 5 minutes in the wet region and 4 to 5 minutes 

10 in the dry region Through the above described analysis it is determined that the 
wrinkle reducing active of the present* invention should have a LMD of greater than 
about 3 3 x 10 7 Pascal, preferably from about 3.3 x 10 7 Pascal to about 5.5 x 10 7 
Pascal, more preferably from about 4 0 x 10 7 Pascal to about 5.5 x 10 7 Pascal, and 
even more preferably from about 4.7 x 10 7 Pascal to about 5.5 x 10 7 Pascal in order 

15 to work effectively Wrinkle reducing actives which have a loss modulus difference 
within these ranges typically show smooth surfaced, web-like, and pliable filming 
characteristics while wrinkle reducing actives which have a LMD below this range 
typically exhibit films which are brittle and rough surfaced The composition of the 
present invention typically results in a DP grades on the fabric of from about 3 3 to 

20 about 4 8, preferably from about 3.5 to about 4.8, more preferably from about 3 8 to 
about 4 8 

C Wrinkle Reducing Active 

Any silicone and any film-forming polymer can be combined to produce the 
preferred wrinkle reducing active as long as the combination produces a Loss 

25 Modulus Difference within the desired ranges however, some silicone/polymer 
combinations are more preferred as the wrinkle reducing active. The wrinkle 
reducing active is preferably selected from the combinations consisting of 
aminoethylaminopropyl dimethyl siloxane and adipic 

' acid/dimethylaminohydroxypropyl diethylenetriamine copolymer 

30 aminoethylaminopropyl dimethyl siloxane, hydroxy terminated dimethyl siloxane 
(Dimethiconol), and poly(vinylpyiToUdone/dimethylaminoethyl methacrylate), 
aminoethylaminopropyl dimethyl siloxane, hydroxy terminated dimethyl siloxane 
(Dimethiconol), and polyquaternary amine resin; hydroxy terminated dimethyl 
siloxane (Dtmettoconoi) and methacryloyl ethyl betaine / meihacrylates copolymer, 

35 poiydimethylsiloxane and ethyl acrylate / methyl methacrylate / methacrylic acid 
acrylic acid copolymer, poiydimethylsiloxane and adipic 

acid/dimethylaminohydroxypropyl diethylenetriamine copolvmer. 
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ammoethylammopropy. dimethyl sijoxane 

polvtv.nvlpvrrohdone/d.rnethvlarn.noethvl methacry.ate). hvdroxv tempted 
uimethyl stloxane (D.meth.conol) and methacryloy. ethyl betaine methacrvlates 
copolymer, and polydimethylsUoxane and ad.p.c aad/d.methy.ammohvdroxvpropyl 
d.ethyienetnamme copolymer More preferably sa.d wrinkle reducing 

1 tT COmbmat,0nS COnS,Slln 8 of polydimethy.s llo xane "and ad.p.c 
aod/d.methylam.nohydroxypropyl diethJenetnamme copolymer and 
ammoethylammopropyl dimethyl slloxane hydrQxy — 

(D.meth.conol). and polyquatemary amme resm, even more preferably sa,d wnnkJe 
reducing act.ve is selected from the combinat.on cons.st.ng of hydroxy terminated 
d.me hy, s.loxane (D.metmcono.) and methacryloy. ethyl betame / methacrvlates 
copolymer; and polydimethylsiloxane and ethyl acry.ate / methyl methacrylate 
methacryhc acid / acrylic ac.d copolymer, and most preferably sa,d wnnkle reduc.ne 
act.ve ,s selected from the combination cons.sting of ammoethy.ammopropyl 
d.methyl sdoxane and adipic ac.d/dimethyla.mnohydroxypropy. diethylenetriamme 
copolymer; ammoethylammopropyl dimethyl siloxane. hydroxy terminated dimethyl 
saloxane. and polyvinyl alcohol, and ammoethylammopropyl dimethyl siloxane 
hydroxy terminated - dimethyl s.ioxane (D.methiconol) and 
polyCvinylpyrrolidone/dimethylamirioethyl methacrylate) 

Typ, C ally the weight ratio of sil.cone to film-formmg polymer is from about 
10 1 to about 110. preferably from about 5 1 to about 1:5. and more preferably 
from aoout 2 1 to about 1 :2 

Typ.cally, the preferred wnnkle reducing act.ve ,s sUicone plus film-form^ 
polymer, present at a level of from about 0.1% to about 50%, preferably from about 
0 5/o to about 10%, more preferably from about 0 5% to about 2%, by weight of the 
composition. 

Concentrated composiwons can also be used in order to prov.de a less 
expense product When a concentrated product is used, i.e., when the wnnkle 
reducmg act.ve is from about 5% to about 50%, by we.ght of the composite ,t ,s 
preferable to dilute the composition before treating fabric Preferably the wnnJde 
reducmg active is diluted w,th about 50% to about 10.000%, more preferably from 
about 50% to about 8,000%, and even more preferably from about 50% to about 
5.000%, by weight of the composition, of water 

B Optional InRredientt 
35 1 Et hQXVlated Snrf artant 

The compos.tion of the present mvention can optionally conta.n an 
ethoxylated surfactant When an ethoxylated surfactant ,s added to the composite 
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of the present invention it is typically added at a !eve! of from about 0 05% to about 
3%, preferably from about 0 05% to about 2%. and more preferably from about 
0.1% to about 1%, by weigh; of the composition Said surfactant is preferably 
included when the composition is used in a spray dispenser in order to enhance the 
spray characteristics of the composition and allow the composition to distribute more 
evenly, and to orevent clogging of the spray apparatus The ethoxylated surfactant 
includes compounds having the general formula 

R 5 (OC 2 H4) s OB 



wherein R 5 is an alkyl aryl group or an alkyt group having from about 6 to about 18 
carbon atoms, preferably from about 8 to about 14, mo-e preferably from about 10 to 
about 14 carbon atoms; s is an integer from abou* 3 to about 45, preferably from 
about 3 to about 20. more preferably from about 5 to about 15; and B is a hydrogen, 
1 5 a carboxylate. group , or a sulfate group 

Preferably said ethoxylated surfactant is selected from the group consisting of 
carboxylated alcohol ethoxvlate, also known as ether carboxylate, having a 
hydrophobic group with from about 12 to abo* 16 carbon atoms and from about 5 
to about 13 ethoxylate groups; alcohol ethoxvlate or secondary alcohol ethoxvlate 
20 having from about 8 to about 20 carbon atoms and from about 4 to about 50 
ethoxylate groups; and alkyl phenyl ethoxylate or alkyl aryl ethoxylate having from 
about 8 to about 10 carbon atoms, preferably from about 14 to 18 carbon atoms and 
from about 4 to about 50 ethoxylate groups 

Another ethoxylated surfactant suitable for use in the present invention has 

25 the formula 

Me 3 SiO(Me : SiO) c (MeSiO]fc SMe3 

PE 

• - wherein 

PE represents 

-CH2CH 2 CH20(EO)g(PO) h Z, 

Me represents methyl; 
30 EO represents ethyleneoxy; 

PO represents 1,2-propyleneoxy; 

Z can be either a hydrogen or a lower alkyl radical, and 

c + d + g + h have values which combine to give a molecular weight of from 

about 600 to about 25,000 
35 Other ethoxylated surfactants suitable for use in the present invention include 

ethoxylated quaternary ammonium surfactants Some preferred ethoxylated 
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quaternary ammonium surfactants include per < 

, , mciude PEGo cocomoruum methosulfate PEG- 

l- N cocomoruum chloride PFr, mi ^ 

k , , u PtG-l? oleammonium chJonde and 

b.s(polyethoxyethanol)tallow ammonium chJonde 
- Soil Release Polymer'; 

In , .he present invention, an opuona, so,, rdease agent can be added The 

c t on of ,he presem inven,!on « ahou 

V °! ' ^ al " y ft ° m ab ° M ° 05% 10 abouI W '- — • P-ferah,v from 
abou, 0 ,-/. ,0 ahou, 2%. by weigh, of ,he composition, of soil release Z 

b, T7 S ° agemS USeM th£ ■""« ~ W-* copolvm en 

blocks of terephtnalate and polethvlene ox,de or polypropylene code, and the lie 

and r 7f *" ^ ' S * C ° POlymCT haV, "8 of tereph.nala.e 

and polye.hy.en, oxlde More spec|ficaJJy ^ comprised 7f 

repeatmg uni , s of ethylene terephmala.e and po,ye,hy,ene oxrde .ereph.hala a, a 

tz: r : ,?r e ,ereph,ha,a,e un,ts ,o p ° ,y * - 

of from hour 25^75 ,0 abou, 35:65, sa,d polyethylene oxtde terepnthalate c«,„ 

2000 Jhe molecular w«tgh, of , his polygene soil release agen, is in ,he range of 
from about 5,000 to about 55.000 

Another preferred polymeric soil release agent is a crys.all.zable polyester 
«* repeat umts of ethylene terephthalate units conutnmg fr om abou , 10% P (o ^ 

bout sort' h hy "T ,erePh,ha " ,e U "" S ,0 «« h " «h- abou, ,0% ,0 
about 50/. hy wetgh, of polyoxyetnylene .erephthalate ututs. denved front a 

6,000, and the molar rario of ethylene terephfhalate „„,,* ,0 polyoxyethv.ene 
tereph halate tmns in the crystal polyntenc compound is herwl 2 7and 6 
Examples of this polymer include the commercially avatlable materials Zelcon 4780® 
(trom Dupont) and Mi lease T® (from ICI) 

Highly preferred soil release agents are polymers of the generic formula 



3Q X -(OCH 2 CH 2 ) t( 0-c-R 6 - I -OR 7 w JU" -olo)(CH 2 CH 2 a )t 



t X 



35 



m which each X can be a suitable capp.ng group, with each X typically being selected 
frcm the consisting 0 f h, and alkyl or acy. groups contanung from about 1 to 

about 4 carbon atoms each t is selected for water solubility and generally is from 
about 6 to about 1,3, preferably from about 20 to about 50 u ,s critical to 
formulation ,n a liquid composition having a relatively high iomc strength There 
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should be very little material in which u is greater than 10 Furthermore, there should 
be at least 20%, preferably at least 40%. of materia! in which u ranges from about 3 
to about 5 

The R 6 moieties are essentially 1,4-phenylene moieties As used herein, the 
5 term "the R 6 moieties are essentially 1,4-phenylene moieties" refers to compounds 
where the R 6 moieties consist entirely of 1,4-phenylene moieties, or are partially 
substituted with other arylene or alkarylene moieties, alkylene moieties, alkenylene 
moieties, or mixtures thereof Arylene and alkarylene moieties which can be partially 
substituted for 1,4-phenylene include U-phenylene. 1,2-phenylene, 1.8-naphthylene, 
10 1,4-naphthylene, 2,2-biphenylene, 4,4-biphenylene, and mixtures thereof Alkylene 
and alkenylene moieties which can be partially substituted include 1,2-propylene, 1,4- 
butylene. 1,5-pentylene, 1,6-hexamethylene. 1,7-heptamethylene, 1,8-octamethylene, 
1 ,4-cyclohexylene, and mixtures thereof. 

For the R 6 moieties, the degree of partial substitution with moieties other 
15 than 1,4-phenylene should be such that the soil release properties of the compound 
are not adversely affected to any great extent. Generally the degree of partial 
substitution which can be tolerated will depend upon the backbone length of the 
compound, i.e., longer backbones can have greater partial substitution for 1,4- 
phylene moieties Usually, compounds where the R 6 comprise from about 50% to 
20 about 1 00% 1 ,4-phenylene moieties (from 0% to about 50% moieties other than 1 ,4- 
phenylene) have adequate soil release activity For example, polyesters made 
according to the present invention with a 40:60 mole ratio of isophthalic (1.3- 
phenylene) to terephthalic (1,4-phenylene) acid have adequate soil release activity 
However, because most polyesters used in fiber making comprise ethylene 
25 terephthalate units, it is usually desirable to minimize the degree of partial 
substitution with moieties other than 1,4-phenylene for best soil release activity 
Preferably, the R 6 moieties consist entirely of (i.e., comprise 100%) 1,4-phenylene 
moieties, i.e., each R 6 moiety is 1,4-phenylene 

For the R 7 moieties, suitable ethylene or substituted ethylene moieties include 
30 ethylene, 1,2-propylene, 1,2-butylene, 1,2-hexylene, 3-methoxy-1.2-propylene, and 
mixtures thereof Preferably, the R 7 moieties are essentially ethylene moieties. 1.2- 
propylene moieties, or mixtures thereof Inclusion of a greater percentage of 
ethylene moieties tends to improve the soil rehsse activity of compounds 
Surpnsingly. inclusion of a greater percentage of l,2-p;opylcne moieties tends to 
3 5 improve the water solubility- of compounds 

Therefore, the use of ! ,2-propylene moieties or a similar branched equivalent 
is desirable for incorporation of any substantial part of the soil release component ,n 
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the liquid fabric softener compositions Preferably, from about 75% to about 100V 

are 1 .2-propylene moieties 

A more complete disclosure of soil release agents is contained in L S Pat 

Nos 4.661.267, Decker. Korug. Straathof and Gosselink. issued Apr 28. 1987. 
5 4.71 1.730. Gosselink and Diehl. issued Dec 8. 1987, 4,749.596, Evans. Huntington. 

Stewart, Wolf, and Zimmerer. issued June 7, 1988. 4.818,569. Tnnh, Gosselink, and 

Rattinger, issued April 4, 1989. 4.877.896, Maldonado. Tnnh. and Gosselink. issued 

Oct 31, 1989, 4,956,447, Gosselink et a! , issues Sept 11. 1990; and 4.976.879. 

Maldonado. Trinh, and Gosselink, issued Dec 11, 1990. all of said patents being 
1 0 incorporated herein by reference 

3 Antistatic A gents 

The composition of the present invention can optionally include antistatic 

agents When said antistatic agents are present in the composition they are present at 

a level of from about 0% to about 5%, preferably from about 0 005% to about 5%. 
15 more preferably from about 0 05% to about 2%, and most preferably from about 

0 2% to about 1%, by weight of the composition. Preferred antistatic agents of the 

present invention are cationic surfactants, preferably quaternary ammonium salts 

having the general formulas 

[RSn+R^j x- 
20 or 

R 10 

wherein the R 8 group is a C10-C22 hydrocarbon group, preferably a C^-Cjs alk y' 
group or the corresponding ester linkage interrupted group with a short alkylene 

25 (C1-C4) group between the ester linkage and the N, and having a similar terminal 
hydrocarbon group, g. a fatty acid ester of choline, preferably C] 2 -Ci4 (coco) 
choline ester and/or C i6 -Cig tallow choline ester Each R 9 is a C|-C 4 alkyi or 
substituted (e.g., hydroxy) alky!, or hydrogen preferably methyl, each R 10 is a 
benzyl group, and the ccunterion X~ is a softener compatible anion, for example, 

30 chloride, bromide, methyl sulfate, etc. Some preferred quaternary ammonium 
compounds include alkyi benzyl dimethyl ammonium chloride, dicoco quaternary 
ammonium chJcride: coco dimethyl benzyl ammonium chloride, soya tnmethyl 
quaternary ammonium chloride, hydrogenated tallow dimethyl benzyl ammonium 
chloride, and methyl dihydrogenated tallow benzy! ammonium chloride 
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Other preferred antistatic agents of the present invention are alkyl 
imidazolinium salts having the general formula 



CH- 

I 



R 11 



-CH : 

,N~C 2 H4-V 
S R12 



— R 



X 



5 wherein Y 2 is -C(0)-0-, -0-(0)-C-, -C(0)-N(PJ 4 ), or -N(R' 4 )-C(0)- in which R 14 
is hydrogen or a C1-C4 alkyl radical; R 1 1 and R n are each independently selected 
from R 8 and R 9 as defined hereinbefore for the cationic surfactant, with only one 
being R 8 ; and each R 12 is a C 1-C4 alkyl radical. 

Other suitable antistatic agents are the ion pairs of, e.g., anionic detergent 
1 0 surfactants and fatty amines, or quaternary ammonium derivatives thereof, eg, those 
disclosed in U.S. Pat. No. 4, 756,850, Nayar, issued My 12. 1988, said patent being 
incorporated herein by reference The ion pair complexes can be represented by the 
following formula: 

1b 

14 |+ 15 
R-N-R 
I 

H 

15 ^ 

wherein each R> 4 can independently be C 12 -C 20 alkyl or alkenyl. and R H or 
CH 3 A- represents an anionic compound and includes a variety of anionic 
surfactants, as well as related shorter alkyl chain compounds which need not exhibit 
surface activity A" is selected from the group consisting of alkyl sulfonates, aryl 
20 sulfonates, alkylaryi sulfonates, alkyl sulfates, dialkyl sulfosuccinates, alkyl 
oxybenzene sulfonates, acyl isethionates, acylalkyl taurates, alkyl ethoxylates sulfates. 
" olefin sulfates, preferably benzene sulfonates, and C,-C 5 linear alkyl benzene 
sulfonates, or mixtures thereof 

Other suitable antistatic agents are ethoxylated and/or propylated sugar 
25 derivatives Said sugar derivatives have an empirical formula as follows 

Rl6 z .( S ugar)(R !7 0) w C 
wherein R^.sa hydrophobic group containing from about 8 to about 30, preferably 
from about 12 to about 22, more preferably from about 16 to about 18 carbon atoms 
"sugar" refers to a polyhydroxy group, preferably derived from sugar, sugar alcohol. 
30 or similar polyhvdroxy compound; R»? is an alkylene group, preferably ethylene or 
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starch 

15 



20 



25 



30 



35 



propvlene. more preferably ethylene, z is a number from . to about 4 preferably - 
and vv IS a number from about 5 to about .00. preferably from about ,0 to about 40 
A preferred compound of th,s type ,s polyethoxvlated sorb.tan monostearate e e 
GKxosperse S-20® from Lor,, wfuch conta.ns about 20 ethoxvlate mo.et.es p^er 

4 Qther.O^tional I ngre dients 

The present invention can include optional components conyentionally used ,n 
ex l e treatment composn-ons, for example, colorants. peHu.es, preserves 
bactenc.des. opt.ca. bnghteners. opacifiers. surfactants, anti-shrinkage agents' 
germrcides. fun g ,cides. ant.-oxidants and the like The compos.t.ons are preferably 
fr of any matenal that would soi. or stain fabnc. and are aiso substanual.y free of 
starch Typ.cally, there should be less than about 0 5%. by weight of the 
composition preferably less than about 0 3%, more preferably less than about 0 1% 
by. weight of the composition, of starch and/or modified starch. 

C l iqui d Carriw 

nrefe °™* " ** COn *"° si "°" « «« Pr«em invention ,s 

preferably an aqueous sys.em comprising water 0p , iona||y ^ ^ 

T'°VT 7T MTOr ~ C ° n,1,n ' ' OW m ° leCUl " -Iven, 
ha, . S *, ghl y soluble ,„ warer. eg. C,-C 4 monohydnc aicohols. C 2 -C 6 poiyhydnc 

*** SU ; H " glycols, erc . a, M ene earbeles aod 

mocrures .hereof Examples of ,hese warer-soluble solvems ,„clude e«hano, 
pro P a„ol. .sopropanol. e,c Warer is a preferred li q u,d earner due ,„ ,,s low cos,' 
ava.labdny. safety, and environment comparibthry Water can be distdled' 
deionized, or tap water 

The level of liquid carrier in the compositions of the present invention ,s 
typtcaJly greater than about 80%, preferably greater than about 90%, more preferably 
greater than about 95%. by weight of the composition When a concentrated 
compos,t,on is used, the level of liquid carrier ,s typ.cally from about 50% to about 
95/o. by weight of the composition, preferably from about 60% to about 93% more 
preferably from about 60% to about 85%. by weight of the composite 

D P ackaging 

In another aspect of the invention, an article of manufacture is provided that 
comprises an article of manufacture comprising a wnnkle reducing composition 
compnsmg a wrinkle reducing active selected from the group consisting of an 
effects amount of silicone, an effect.ve amount of film-fonrung polymer and 
mixtures thereof, and a liquid carrier, and a spray dispensing dev.ee 
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The dilute compos.t.ons. ie. compositions containing from about 0 1°. to 
about 5%, bv wetght of the composmon. of wnnkle reducing active, of the present 
mvention are preferably sprayed onto fabrics and therefore are typically packaged in a 
sprav dispenser The spray dispenser can be any of the manually activated means for 
producing a spray of liquid droplets as is known in the art. e g tngger-type. pump- 
type non-aerosol self-pressurized, and aerosol-type spray means It is preferred that 
at least about 70%, more preferably, at least about 80%, most preferably at least 
about 90% of the droplets have a particle size of smaller than about 200 microns 

The spray dispenser can be an aerosol dispenser Said aerosol dispenser 
comprises a contamer which can be constructed of any of the conventional materials 
employed in fabricating aerosol contamers The dispenser must be capable of 
withstanding internal pressure in the range of from about 20 to about 110 p s, g, 
more preferably from about 20 to about 70 p s.i.g. The one important requirement 
concerning the dispense, is that it be provided with a valve member which will permit 
15 the wrinkle reducing composition contained in the dispenser to be dispensed in the 
form of a spray of very fine, or finely d.vided, partices or droplets The aerosol 
dispenser utilizes a pressurized sealed container from which the wnnkle reducing 
composmon is dispensed through a special actuator/valve assembly under pressure 
The aerosol dispense; is pressurized by .ncorporating therein a gaseous component 
generally known as a propellant Common aerosol propellants, e.g., gaseous 
hydrocarbons such as isobutane, and mixed halogenated hydrocarbons, are not 
preferred Halogenated hydrocarbon propellants such as chiorofluoro hydrocarbons 
have been alleged to contribute to environmental problems Preferred propellants are 
compressed air, nitrogen, inert gases, carbon dioxide, etc A more complete 
25 description of commercially available aerosol-spray dispensers appears »n U S Pat 
Nos 3 436,772, Stebbuis, issued April 8, 1969, and 3,600,325, Kaufman et al . 
issued August 1 7, 1 97 1 ; both of said references are incorporated herein by reference 
Preferably the spray dispenser can be a self-pressunzed non-aerosol container 
• having a convoluted liner and an elastomeric sleeve Said self-pressunzed dispenser 
comprises a liner/sleeve assembly containmg a thin, flexible radially expandable 
convoluted plastic liner of from about 0 010 to about 0 020 inch thick, inside an 
essentially cylindncal elastornenc sleeve. The iinei/sleeve is capable of ho.d.ng a 
substantial quantity of odor-ausorbing fluid product and of causing said product to be 
dispensed A more complete descnpiion of self-pressunzed spray dispensers can be 
found in U.S. Pat. Nos. 5,111,971, Winer, issued May 12. 1992, and 5.23 126. 
Winer issued Aug 3, 1993; both of said references are herein incorporated by 
reference Another type of aerosol spray dispenser is one wherein a bamer separates 
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the wrinkle reducing composition from the propellant (preferably compressed air or 
nitrogen), as is disclosed in I' S Pat No 4,260.110, issued April 7. 1981, 
incorporated herein by reference Such a dispenser is available from EP Spray 
Systems, East Hanover, New Jersey 
5 More preferably, the spray dispenser is a non-aerosol, manually activated, 

pump-spray dispenser Said pump-spray dispenser comprises a container and a pump 
mechanism which securely screws or snaps onto the container The container 
comprises a vessel for containing the wrinkle reducing composition to be dispensed 
The pump mechanism comprises a pump chamber of substantially fixed 
10 volume, having an opening at the inner end thereof Within the pump chamber is 
located a pump stem having a piston on the end thereof disposed for reciprocal 
motion in the pump chamber The pump stem has a passageway there through with a 
dispensing cutlet at the cuter end of the passageway and an axial inlet port located 
inwardly thereof 

15 container and the pump mechanism can be constructed of any 

conventional material employed in fabricating pump-spray dispensers, including, but 
not limited to polyethylene; polypropylene; polyethyleneterephthalate, blends of 
polyethylene, vinyl acetate, and rubber elastomer Other materials can include 
stainless stee! \ more complete disclosure of commercially available dispensing 

20 devices appears in: U.S. Pat Nos.: 4,895,279, Schultz, issued January 23, 1990; 
4,735,347, Schukz et aL issued April 5, 1988, and 4,274,560, Carter, issued June 
23, 1 98 1 , all of said references are herein incorporated by reference 

Most preferably, the spray dispenser is a manually activated trigger- spray 
dispenser Said trigger-spray dispenser comprises a container and a trigger both of 

25 which can be constructed of any of the conventional material employed in fabricating 
trigger- spray dispensers, including, but not limited to polyethylene, polypropylene, 
poiyacetal: polycarbonate, polyethyleneterephthalate, polyvinyl chloride, 
polystyrene, blends of polyethylene, vinyl acetate, and rubber elastomer Other 
materials can include stainless steel and glass The trigger-spray dispenser does not 

30 incorporate a propellant gas The trigger-spray dispenser herein is typically one 
which acts upon a discrete amount of the wrinkle reducing composition itself 
typically by means of a piston or a collapsing bellows that displaces the composition 
through a nozzle to create a spray of thin liquid Said trigger-spray dispenser 
typically comprises a pump chamber having either a piston or bellows which is 

35 movable through a limited stroke response to the trigger for varying the volume of 
said pump chamber This pump chamber or bellows chamber collects and holds the 
product for dispensing The trigger spray dispenser typically has an outlet check 
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valve for blocking communication and flow of fluid through the nozzle and is 
responsive to the pressure inside the chamber For the piston type trigger sprayers, 
as the trigger is compressed, it acts on the fluid in the chamber and the spring, 
increasing the pressure on the fluid For the bellows spray dispenser, as the bellows 
5 is compressed, the pressure increases on the fluid The increase in fluid pressure in 
either trigger spray dispenser acts to open the top outlet check valve The top valve 
allows the product to be forced through the swirl chamber and out the nozzle to form 
a discharge pattern An adjustable nozzle cap can be used to vary the pattern of the 
fluid dispensed 

10 For the piston spray dispenser, as the trigger is released, the spring acts on 

the piston to return it to its original position. For the bellows spray dispenser, the 
bellows acts as the spring to return to its original position This action causes a 
vacuum in the chamber The responding fluid acts to close the outlet valve while 
opening the inlet valve drawing product up to the chamber from the reservoir 

15 A more complete disclosure of commercially available dispensing device s 

appears in U.S. Pat. Nos. 4,082,223, Nozawa, issued Apr. 4, 1978, 4,161, 288, 
McKiiwey, issued Jul 17, 1985; 4,434,917, Saito et ai., issued Mar 6, 1984, and 
4,819,835, Tasaki, issued Apr 11, 1989; 5,303,867, Peterson, issued Apr 19, q 994, 
all of said references are incorporated herein by reference 

20 A broad array of trigger sprayers or finger pump sprayers are suitable for use 

with the compositions of this invention These are readily available from suppliers 
such as Calmar, Inc., City of Industry, California; CSI (Continental Sprayers, Inc.), 
St. Peters, Missouri; Berry Plastics Corp., Evansville, Indiana - a distributor of 
Guala® sprayers, or Seaquest Dispensing, Cary, Illinois 

25 The preferred trigger sprayers are the blue inserted Guala® sprayer, available 

from Berry Plastics Corp., the Calmar TS80CM A® sprayers, available from Calmar 
Inc , or the CSI T7500® available from Continental Sprayers, Inc., because of the 
fine uniform spray characteristics, spray volume, and pattern size Any suitable bottle 
or container can be used with the trigger sprayer, the preferred bottle is a 17 fl-oz 

30 bottle (about 500 ml) of good ergonomics similar in shape to the Cinch® bottle It 
can be made of any materials such as high density polyethylene, polypropylene, 
polyvinyl chloride, polystyrene, polyethylene terephthaiate, glass, or any other 
material that forms bottles. Preferably, it is made of high density polyethylene or 
poiyethylene terephthaiate 

35 For smaller four fl-oz. size (about 118 rrJ), a finger pump can be used with 

canister or cylindrical bottle The preferred pump for this application is the 
cylindrical Euromist II® from Seaquest Dispensing 
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All percentages, ratios, and parts here.n. in the Specificat.on. Examoles and 
Claims, are by we.ght and are approximates unless otherw.se stated 

E METH OD OF USE 
An effective amount of the composition of the present invention ,s preferabk 
sprayed onto fabrics, particularly clothing When the composition ,s sprayed onto 
fabnc an effective amount should be deposited onto the fabnc without causing 
saturation of the fabnc. typically from about .0% to about 85%, preferably from 
about 1 5% to about 65%. more preferably from about 20% to about 50% bv we.ght 
of the fabnc The amount of active typically sprayed onto the fabnc «s from about 
0 1% to about 4%, preferably from about 0 2% to about 3%, more preferably from 
about 0 3% ,o about 2%. by weight of the fabnc Once an effective amount of the 
composition is sprayed onto the fabnc the fabnc is optionally, but preferably 
stretched The fabnc is typically stretched perpendicular to the wrinkle The fabnc 
can also be smoothed by hand after it has been sprayed The smoothing movement 
works particularly well on areas of clothing that have interface sewn into them or on 
the hem of clothing Once the fabnc has been sprayed and optionally, but preferably, 
stretched, it is hung until dry 

The composition of the present invention can also be used as an ironing aid 
An effective amount of the composition can be sprayed onto fabnc. wherein sa.d 
fabnc should not be sprayed to saturation The fabric can be ironed at the normal 
temperature at which it should be ironed The fabnc can be sprayed with an effective 
amount of the composition, allowed to dry and then ironed, or sprayed and .roned 
immediately 

The following are non-limiting examples of the instant compositions 
25 EXAMPLE I 

Wl % Active in formula 
Materia! %»e^iiv A R C D E 



40 



DC 108® 1 35 



105 - 0.53 - 0 53 

DC1669«>2 35 ... ... »f 

30 GESM21403® 50 - ,.00 ..° 5 ° " 

Copolymer 958(g) 4 50 - ... 0 50 

Cartaretin F-23® 5 23 0.46 

Amerticld DR-25® 6 25 - 0.50 

Diaformer 2-SM7® 30 ... ..." ... 0 " 50 

35 Kymene 557H8® 12.5 - ... ... Q 5Q 

Sandopan DTC9® 90 0.30 0.10 0.10 0.10 0.10 

0.01 



Perfume 100 0.01 0.01 0 01 0 01 

Preservative 1.5 0.0003 0 0003 0.0i 

Dl Water 100 Balance Balance Bal 

'Ammoethvianunopropvl dunethvl siloxane (viscositv of about 100.000 est) 
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10 



15 



20 



25 



30 



35 



40 



: H\dro\\ terminated dimethyl siloxane also known as Dimethiconol iv 1S cosit\ of about I .()()» csti 
Volvdimethvlsuoxane (viscosit\ ot about 10.0OU est ) 

4 Polv<vinvlpvTroiidono'duTieih>iaminoethvl methacrvlaiel MW about 100.000 
5 Adipic acidUdimethylairunohydroxypropvl diethylenetnarrune copolymer 
6 Ethvl acnlate/methvl memacrylate/methacrvlic acid'acrvhc actd copolymer 
7 Methacrylov! elhyi betaincJmeihacrylates copolymer 
^Polyquaternarv amine resins 
? Tndecelh-7 Carboxvhc acid 



% Activity F 

DC 108® 35 

DC 1669® 35 

GE SM2140® 50 

Sandoperm ME® 10 20 

DC 1784® 11 35 

GE SM2068A® 12 35 1.05 

Cartaretin F-23® 23 0.46 

Copolymer 937® 13 20 

Vinex2019® 14 12.5 

Diaformer Z-SM® 30 . 

SilwetL7607 15 100 

Neodol 23-6.5® 16 100 

Sandopan DTC® 90 0.30 

Perfume 100 0.015 

Preservative 1.5 0.0003 
Dl Water 



G 



1.00 



0.46 



0.10 



J 

0.53 
0.53 



0.80 



0.65 



0.20 



1.20 



0.80 



0.10 



0.015 0.015 
0.0003 0.0003 



0.015 
0.0003 



0.50 



0.10 
0.10 

0.01 
0.0003 



Balance Balance Balance Balance 



100 Balance 

lo Aminoethylaminopropyl dimethyl siloxane 

1 1 Hydroxy terminated dimethyl stioxane also known as Dimethiconol (viscosity of about 1 .000.000 est ) 
12 Polydimethylstloxane (viscosity of about 1.000 000 est) 

13 Poly(vmytpyTTolido n e/dimethylamir.oethyl methacrylate) (molecular wc ght of about 1.000.000) 

l4 Polyvmyl alcohol copolymer resin 

1 5 Polyethylene oxide modified polydimethylsiloxane 

16 C 12 -Ci'> alkylpolyethoxylate (7) 



FORMULA 

A 

B 

C 

D 

E 

F 



DP GRADE 

4.5 
4.2 
4 6 
40 
3 8 
3.5 
40 
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Preparation of Example I 

The e?hoxvlated surfactant is added to the deioruzed water at about 2I°C to 
about 27°C with stirring The film-forming polymer is added to the water surfactant 
mixture and stirring is continued The silicone is added to the mixture with a low 
amount of agitation to form a homogenous mixture The perfume and ant.microb.al 
are added The mixture is stirred for about 3 to about 5 minutes with low agitation 



10 Maienal 



Wi % 



15 



20 



25 



30 



EXA MPLE II 
L M 



N 



Active Wt.% Wt % Wt % Wt % Wt. 



Wt 



DC 108® 
DC 1669® 
Softener DSW®17 
Sajidoperm ME® 
Canereun F-23® 
Copolymer 958® 
Vinex 2019® 
Delsette 10 1® 18 
Cypro 515® 19 
Copolymer 937® 
Sandopan DTC® 
Perfume 
Preservauve 
Dl Water 

1 7 epoxytunctionaldunethylsiloxane 
IS 

19 



35 

35 

40 

20 

23 

50 

12.5 

12.5 

50 

20 

90 
100 

1.5 



10 



05 



0.5 
0 5 



0 5 



0 5 
05 



05 
05 



Q 

Wt % 
1 0 



1.0 



1.0 



0.5 



0 3 
100 

1.5 



0 1 

0 015 
0 0003 



05 



0.1 

0015 
0 0003 



0.5 



0.1 

0.015 
0 0003 



0.5 

0.1 
0.015 

0 0003 



0 1 

0.015 

0.0003 



Balance Balance Balance Balance Balance 



065 

0.2 
0 015 

0 0003 
Balance 



adipic acid/epoxypropyl diethylenetnamine copolymer 
'polyanune resins 



Formula 



Loss Modulus Difference 

(x 10 7 Pa) 

K 531 

L 501 

M 4 76 

35 N 4.37 

O 4 17 

P 3 26 

Q 3 31 

R 20 2 48 

40 20 Magic Sizuig® Sprav containing Sodium Cart»xvmethyl Cellulose. Polyethylene Glvcol . Silicone. Water 
and ( minors ) 



Durable Press Grade 

4.5 
4 3 
4 0 
3 5 
3 5 
3 3 
3 3 

7 1 
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Preparation of Example II 

The compositions are prepared as in Example 1 The Loss Modulus 
Difference is determined by applying fixed volume of liquid sample to a fabnc 
swatch ie 100% cotton broadcloth, in a tangential fiber extension geometry and 
morutonng the change in the fabric's ability to damper, the applied stress over time as 
the sample dries on the surface. Measurements are made isothermally at from about 
o 0 °C to about 30°C, e g., room temperature Loss Modulus, or energy loss, is 
measured as the fabric dnes and is reported as the Loss Modulus Difference (LMD) 
between the dry fabnc at the end of the run and the wet fabnc at the beginiung of the 



10 run 



An effective amount of the above compositions are placed in a CSI T750O® 
sprayer and the sprayer is used to treat wrinkled fabrics. 

The actives in compositions having a Loss Modulus Difference of from about 
3.3 x 107 Pascals to about 5.5. x 10? Pascals are selected as having acceptable 
1 5 wrinkle reducing properties 
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What is Claimed is 

I A wnnkJe reducing composition, comprising 

A a wnnkJe reducing active, comprising 

1 an effective amount of silicone. 

2 an effective amount of film-forming polymer, and 

B a liquid earner, preferably water, more preferably a mixture of water 
and a water-soluble, low molecular weight organic solvent, and 
wherein said wrinkle reducing active is substantially free of starch, mod.fied starch, 
and mixtures thereof, and wherein said wnnkJe reducing composition results a Loss 
Modulus Difference of greater than 3 3 x 10? Pascal, preferably from 3 3 x 10' to 
5 5 x 10 7 Pascai, on fabnc, or wherein said composition has a Durable Press Grade 
on fabnc of from 3 3 to 4.8, more preferably a Loss Modulus Difference of from 4 0 
x 10? Pascal to 5.5 x 10? Pascal on fabric, or wherein said composition has a 
Durable Press Grade on fabric of from 3.5 to 4 8, most preferably a Loss Modulus 
Difference on fabric of from 4 7 x 10? Pascal to 5 5 x 10? Pascal or where.n said 
composition has a Durable Press Grade on fabric is from 3 8 to 4.8 



2 The composition of Claim i wherein ^aid silicone is selected from the group 
consisting of poiydimethyisiloxane gums and fluids, aminosilicones, reactive silicones 
and phenylsilicones, preferably said silicone is selected from the group consisting of, 
A poiyalkyi ot poiyaryi silicones with the following structure 



R 

I 

Si— O-f-Si 
l 

R 



R 



-O 



R 

I 

-Si — A 

I 

R 



B 



wherein each R is a phenyl, a hydroxy, an alky! an aryl, or mixtures 
thereof, q is an integer from about 7 to about 8,000; and each A is 
hydrogen, methyl, methoxy, ethoxy, hydroxy, propoxy, aryloxy, or 
mixtures thereof, 

silicone materials having the formula 



SSSOCC O - WC ~5'53C9A2 
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CH 3 
HO^Si — O 
CH 3 



OH 
SiO- 



-H 



(CH 2 ) 3 
NH 

(CH 2 ) 2 
NH 2 



wherein x and y are integers which depend on the molecular 
weight of the silicone and wherein said silicone has a viscosity of from 
10,000 centistqkes to 500,000 centistokes at 25°C, and 
C. mixtures thereof. 

3 The composition of Claim 1 wherein said film-forming polymer is comprised 
of monomers selected from the group consisting of adipic acid; ethenyl formamide. 
diethylene triamine, vinyl amine; acrylic acid, methacrylic acid, N,N- 
dimethylacrvlamide, N-t-butyl acrylamide, maleic acid, maleic anhydride, and its 
half esters, crotonic acid, itaconic acid, acrylamide:. acrylate alcohols, 
hydroxyethyl methacrylate, vinyl pyrrolidone. vinyl ethers, maJeimides, vinyl 
pyridine, vinyl imidazole and other polar vinyl heterocyclics, styrene sulfonate allyl 
alcohol, vinyl alcohol; vinyl caprolactam; acrylic or methacrylic acid esters of C j - 
Ci 8 alcohols, polystyrene macromer, vinyl acetate, vinyl chloride; vinylidene 
chloride, vinyl propionate; alpha-methylstyrene, t-butyl styrene, butadiene, 
cyclohexadiene, ethylene, propylene, vinyl toluene; methoxy ethyl methacrylate. 
and mixtures thereof, preferably said film-forming polymers and film-forming 
polymers are selected from the group consisting of adipic ac.d / 
dimethylaminohydroxypropyl diethylenetriamine copolymer, adipic ac.d / 
. epoxypropyl diethylenetriamine copolymer. 

poly(v,nylpyrrolidone/dimethylaminoethyl methacrylate), polyvinyl alcohol, 
polyvnylpyridine n-oxide; methacryloyl ethyl betaine / methacrylates copolymer, 
ethyl acrylate / methyl methacrylate / methacrylic acid / acrylic acid copolymer, 
polyamme resins; polyquatemary armne resins; poly(ethyleneformamide). 
poly(vinylam,ne) hydrochloride, polyvinyl alcohol-co-vinylamme), polyvinyl 
alcohol-co-6% vinylamine), polyvinyl alcohol-co- 1 2% vinylamine). P oly( vinyl 
alcohol-co-6% vinylamine hydrochloride); and polyvinyl alcohol-co- 1 2% 
vinylamine hydrochloride) 
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4 The composmon of Cto 3 wherein sa.d nlm-formmg polvmer has , ^ 
ana. , on .emperature offrom abou, of ftom . 20=c , Q ^ from - 

150 C. more preferably from 0°C ,o SOX. and preferablv wherem sa.d film- 
he 7 T ' S SO ' Ub ' e - d ' SPerS,ble - M b ° ,h » or mL^s 

2:100 n sa,d fiim - form,n8 po ^ er has a ~' °f - 

5 The composition of Claim I wherein said wnnkle reducing acve has a 
we,gh. ra„o of silicone ,o film-formmg polvmer of ftom ,0 I to I ,0. preferably 
ftom 5 I to 1:5, more preferably from .2: 1 to 1:2 



6 



from J COmPOSm ° n ° f C ' aim 1 " h "«" *»" ^nJde reducing acve is selected 
a~L f7 C ° nS * ° f ^""•^""P'-opyl dimethyl stloxane and adtp.c 
acd/dtmethyiamtnohydroxypropyl die.hyle«,nami„e copolvmer 

an,noe,hy,aminopropy, dimethyl silox^e. hydroxy rermmared dtmemy, siloxane and 
poWvrnylpyrro.tdone/dime.hylamtno^y, methacry,a,e>. ammoethylammop opy, 

d methy s oxane. hydroxy termtnated dimerhy, snoxane. and po,y qu a,ernary am,ne 
ream. hydroxy teiTO|na , ed dimeIhy , ^ m 

me.hacry a.es copolymer; po,ydime.hy,siloxane and «hy, acrylate / me,hy, 

^ T haC * ^ ' aC,y ' iC COH ^- P°*dime7hy,si,oxa„e and 
adtptc actd/d,me,hylaminohydroxypropyl die.hylene.nam.nc copolymer 
—hylaminopropy, din , el hy, siloxane ^ ' 

po.y(™ylpyTrolidone/dm 1 «hy,aminoe,hyl mc.hacry,a.e). hydroxy .enmna.ed 

old k ,T' mMhaC,yl0yl C ' M ^ ' -'^rylates copolymer 

polyd,methyl sll oxane and adipic acid/dim«hylaminohydroxypropyl diethlenetnamme 
copolymer. and amjnoethylaminopropy! dimethyl siloxane, hydroxynermtna.ed 
dmrchylstloxane turn polyvmyl. ^ wherein ^ wragh| ^ rf silicone 
forming polymer is from 1 0: ] to 1 1 0 

L u COn,p ° sition of C,aim 1 comprising from about 0.01% to about 

5 /., by weight of the composition, of an ethoxylated surfactant 

1 u COmp ° sition of C,aim 1 fisher comprising from about 0 05% to about 
5 by weight of the composition, of a soil release polymer 

9 The composition of Claim 1 further comprising from about 0 05% to about 

2 /.. by weight of the composition of an antistatic agent 
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10 A concentrated wnnkle reducing composition, comprising 

A from 5% to 50%, by weight of the composition, of a wnnkJe reducing 
active, comprising 

1 an effective amount of silicone, 

2 an effective amount of film-forming polymer, and 
B a liquid carrier, and 

wherein said wrinkle reducing active is duuted with from 50% to 10,000% water and 
wherein said wrinkle reducing composition is substantially free of starch, modified 
starch, and mixtures thereof, and wherein said wrinkle reducing composition results 
in a Loss Modulus Difference greater than 3 3 x 10 7 Pascal on fabric. 



BNSDOCID <WO 9615309A2 i > 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Internationa) Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 
D06M 15/643 



A3 



(11) International Publication Number: 
(43) International Publication Date: 



WO 96/15309 

23 May 1996 (23.05.96) 



(21) International Application Number: PCT/US95/ 1 4030 

(22) International FUing Date: 31 October 1995 (31.10.95) 



(30) Priority Data: 

08/338,313 



1 0 November 1 994 ( 1 0.1 1 .94) US 



(71) Applicant: THE PROCTER & GAMBLE COMPANY 

(US/US); One Procter & Gamble Plaza, Cincinnati OH 
45202 (US). 

(72) Inventors: VOGEL, Alice, Marie; 6025 Dartford Way Mid- 

dletown, OH 45044 (US). WAHL, Errol. Hoffman; 8031 
Deershadow Lane, Cincinnati, OH 45242 (US). CAPPEL, 
Jerome, Paul; 6356 Terra Court, Cincinnati, OH 45248 (US)! 
WARD, Thomas, Carl; 4756 Susannah Drive, Blacksburg 
VA 24060 (US). *' 

(74) Agents: REED, T., David et al.; The Procter & Gamble 
Company, 5299 Spring Grove Avenue, Cincinnati, OH 
45217 (US). 



(81) Designated States: BR, CA, CZ, Fl, HU. JP, MX, NO 
European patent (AT, BE, CH, DE, DK, ES, FR, GB GR 
IE. IT, LU, MC, NL, PT, SE). 

Published 

With international search report. 

(88) Dale of publication of the international search report: 

18 July 19% (18.07.96) 



(54) Tide: WRINKLE REDUCING COMPOSITION 
(57) Abstract 



* ^ J!* P !f SCm invcntion " eU " cs t0 a ^nWc reducing composition for use on fabrics, particularly clothing The composition comprise 
fkZ cL"?^* aCt,VC ' Wh,Ch ,S ^ C UP ° f Cffcclivc " nounl of siliconc «* « Scdve amount ^nZ^^S^^l 
T^^L^Z^Ti p w ^»^fi~ of modified starch, and mixtures thereof, and results a ^Mc^uS 



3NSDOCID <WO 9615309A3 I > 



FOR THE PURPOSES OF INFORMATION ONLY 
applicau^^ftne PCt"* StatCS '° °* °" "* fr ° m Pag " ° f pamphlcts Polishing intcmat.onal 



AT 


Austria 


AU 


Australia 


BB 


Bartado*. 


BE 


Belgium 


BF 


Burkina. Fuo 


BG 


Bulgaria 


BJ 


" Benm 


BK 


Brazil 


BY 


Belarus 


CA 


Canada 


CF 


Centra] African Republic 


CG 


Congo 


CH 


Switzerland 


CI 


Cdie d'lvoire 


CM 


Cameroon 


CN 


Ouna 


CS 


Czechoslovakia 


C2 


Czech Republic 


DE 


Germany 


DK 




E5 


Spain 


FI 


Finland 


PR 


France 


GA 


Gabon 



GB United Kingdom 

GE Georgia 

GN Guinea 

GR Greece 

HU Hungary 

IE Ireland 

IT UaJy 

JP Japan 

KE Kenya 

KG Kyrgysun 

KP Democraiic People's Republk 

of Korea 

KR Republic of Korea 

KZ Kazakhsian 

U Liechtenstein 

LX Sn Lanka 

LLJ Luxembourg 

LV Latvia 

MC Monaco 

MD Republic of Moldova 

MG Madagascar 

ML Mali 

MN Mongolia 



MR 


Maurnania 


MW 


Malawi 


NE 


Niger 


NX 


Netherlands 


NO 


Norway 


NZ 


New Zealand 


PL 


Poland 


PT 


Portugal 


RO 


Romania 


RU 


Russian Federation 


SD 


Sudan 


SE 


Sweden 


S! 


Slovnua 


SK 


Slovakia 


SN 


Senegal 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TT 


Tnnidad and Tobago 


UA 


Ukrasne 


US 


United Spates of America 


uz 


Uzbek w*n 


VN 


Viet Nam 



INTERNATIONAL SEARCH REPORT 



Inicr toI Application No 

PC i/US 95/14030 



A CLASSIFICATION Of SUHJFCT MATTER 

IPC 6 006M15/643 



According to International Patent Qagificatton (IPC) or to both national classification and IPC 



B. FIELDS SF ARCH ED 



Minimum docurncnlauon searched (classification system followed by classification symbols) 

IPC 6 D06M 



Documentation searched other than minimum documcntauon to the extent that such documents are included in the fields searched 



Electronic data base consulted during the tnternauonaJ search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' Qtaoon of document, with indicauon, where appropnate, of the relevant passages 



Relevant to claim No. 



EP t A,0 292 909 (COLGATE-PALMOLIVE CO.) 30 
November 1988 

see column 3 f line 25 - column 6, line 54; 
claims 

GB.A.977 985 (ESSO RESEARCH) 16 Deceirfcer 
1964 

see page 5, line 21 - line 64; claims 

US, A, 3 483 024 (DEERING MILLIKEN RESEARCH) 
9 December 1969 

see column 1, line 50 - column 5, line 71; 
claims 



i | j Further documents are listed in the continual on of box C. 



0 



Patent family m ember s arc luted in annex. 



' Special categories of a ted documents : 

*A* document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international 
filing date 

document which may throw doubts on priority datmfs) or 
which is a ted to establish the publication date of another 
citation or other special reason (as specified) 
document referring to an oral disclosure, use, exhibition or 



date but 



document published prior to the international filing 
later than the priority date claimed 



1" later document published after the mtrmanonaJ fil./ig date 
or priority date and not in conflict with the application but 
a ted to understand the principle or theory underlying the 
invention 

'X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive tfp when the document is taken alone 

*Y* document of particular relevance; the cf aimed invention 
cannot be considered to involve an inventive step when the 
oocumem is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

*** document member of the same patent Cunuly 



Date of the actual completion of live international search 

19 April 1996 



Date of mailing of the international starch report 

3.05.96 



Name i 



I mailing address of the ISA 

European Patent Office, P.B. 5*1 1 PatenUaan 2 
NL ~ 22Z0 MV Rijfwijk 
Td. ( - 31-70) 340-2040. Tx. 31 651 cpo nl. 
Fax: ( * 3170) 340-3016 



Authorized officer 



Hellemans, W 



Form PCT/1SA/3I* <* 



at) (July IW3) 



3NSDOC l D <WQ 9»615309A3 i > 



INTERNATIONAL SEARCH REPORT 



inter m*j Application No 

PCi/US 95/1403G 



cited in sca/cn report 



EP-A-0292909 



GB-A-977985 



Publication 

da.tr 



30-11-88 



Paiem fajrnly 
mcmben s \ 



US-A- 
CA-A- 
JP-A- 



48G6254 
1322826 
1006174 



BE-A- 
BE-A- 
FR-E- 
FR-A- 
GB-A- 
NL-A- 
US-A- 
US-A- 



597352 
612345 
83906 
1276728 
876537 
273550 
3206290 
3226321 



Publicauon 
dale 



21-02-89 
12-10-93 
10-01-89 



19-02-62 
19-03-62 



14-09-65 
28-12-65 



US-A-3483024 



09-12-69 



NONE 



Form PCT ISA. 21 1 ipmrnnt family 

WO 9615309A3 i > 



i) (July IWJ) 



